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Abstract 
Jaundice is a yellow discoloration of the skin and/or whites of the eyes that is often seen in newborn 
infants. The discoloration is caused by a yellow substance called bilirubin. Infants with high blood levels 
of bilirubin, called hyperbilirubinemia, develop the yellow color when bilirubin accumulates in the skin. 
The main symptom of jaundice is yellow colouring of the skin and conjunctiva of the eyes. Jaundice can 
also make babies sleepy which can lead to poor feeding. Poor feeding can make jaundice worse as the 
baby can become dehydrated. If a baby has conjugated jaundice, it may have white chalky stool (poo) and 
urine that is darker than normal. (The bilirubin that normally colours the stool is excreted in the urine.)  
Jaundice is not a disease but is a symptom of an elevated blood bilirubin level. Jaundice is not painful, but 
serious complications can occur if elevated bilirubin levels are not treated in a timely manner. Jaundice is 
a marker used to identify those infants who may be at risk for developing severe hyperbilirubinemia. 
Severe hyperbilirubinemia can be toxic to the nervous system of infants, potentially causing brain damage. 
Because many of these infants require care from multiple medical disciplines, coordination of care is 
another important role for the family physician. Thus, the goals of this paper are to promote a new first 
aid of jaundice newborn monitoring. A simple color detection method was employed to study the 
behaviour of the infant. The experimental results reveal that the proposed method can minimize the 
morbidity and mortality than the conventional method.   
© 2011 Published by Elsevier Ltd.  
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1. Introduction 
Neonatal jaundice or Neonatal hyperbilirubinemia is a yellowing of the skin and other tissues of a 
newborn infant. A bilirubin level of more than 85 umol/l (5 mg/dL) manifests clinical jaundice in 
neonates whereas in adults a level of 34 umol/l (2 mg/dL) would look icteric. In newborns jaundice is 
detected by blanching the skin with digital pressure so that it reveals underlying skin and subcutaneous 
tissue. Jaundice newborns have an apparent icteric sclera, and yellowing of the face, extending down onto 
the chest. In neonates the dermal icterus is first noted in the face and as the bilirubin level rises proceeds 
caudal to the trunk and then to the extremities [1].  
This condition is common in newborns affecting over half (50 -60%) of all babies in the first week of 
life [2]. Notoriously inaccurate rules of thumb have been applied to the physical exam of the jaundiced 
infant. Some include estimation of serum bilirubin based on appearance. One such rule of thumb includes 
infants whose jaundice is restricted to the face and part of the trunk above the umbilicus, have the 
bilirubin less than 204 umol/l (12 mg/dL) (less dangerous level). 
 Infants whose palms and soles are yellow, have serum bilirubin level over 255 umol/l (15 mg/dL) 
(more serious level). Studies have shown that trained examiners assessment of levels of jaundice show 
moderate agreement with icterometer bilirubin measurements [1]. In infants jaundice can be measured 
using invasive or non-invasive methods. In non invasive method Ingram icterometer and Transcutaneous 
bilirubinometer are used. However, those are only the methods to measure the level of jaundice. The 
methods to check the symptom are done manually. 
In babies whose bilirubin blood levels reach hazardous levels, bilirubin may cross to the brain and 
cause reversible damage (called early acute bilirubin encephalopathy) or permanent damage (called 
kernicterus). Frequent monitoring and early treatment of infants at high risk for jaundice can help to 
prevent severe hyperbilirubinemia. Thus, the goals of this paper are to promote a new first aid of jaundice 
newborn monitoring. A simple color detection method was employed to study the behaviour of the infant. 
The experimental results reveal that the proposed method can minimize the morbidity and mortality than 
the conventional method.   
2. Methodology 
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The long-term goal of this research is the development of a stand-alone automated system that could 
be used as a supplement in the NICU to provide 24-h/day noninvasive. The development of a jaundice-
detection system involves the following three tasks: (a) the extraction of skin feature information from 
video recordings of infants monitored for jaundice, (b) the selection of quantitative features that convey 
some unique behavioral characteristics of neonatal jaundice such as mean, standard deviation, skew ness, 
kurtosis, energy and entropy and (c) validation test to distinguish between jaundice and normal newborn 
infant. The complete block diagram is shown in Fig.1. 
2.1. Infant Jaundice  Monitoring  
This study relied on images selected from a random database developed by the 
http://www.google.infant monitoring.com. All the acquire images are differ from the illumination level, 
distance and the angle of the picture taken. This variety of images gives the further experiment more 
interesting in order to find a robust portion to monitor the infant jaundice. Infants with neonatal jaundice 
are treated with colored light called phototherapy is shown in Fig.2. The data collection computer 
configured with MATLAB R2009a and the Image Acquisition Toolbox. 
Fig. 2 Newborn infant undergoing (white light) phototherapy  
2.2. Skin Detection 
Based on YCrCb color space, where the advantages are chroma (CrCb) and luminance (Y) information 
is stored in different channels due to working process are involving with different lightning conditions. It 
seems that lighting information could easily lead to false detections, hence the luminance component need 
to be discarded. In YCbCr color space it is simply to be done by not using one of its channels according 
to [9].The result of Face Detection is first processed by a decision function based on the chroma 
components CrCb from YCrCb and Hue from HSV by [10] creating a Skin Map. If all following 
conditions are true for a pixel, it's marked as skin area. The image in Fig. 3 below shows possible result.  
140 < Cr < 165 
140 < Cb < 195 
0.01 < Hue < 0.1 
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Fig. 3 Skin Detection 
Result and Discussion 
In this YCbCr color spaces are used for skin detection. After color space transformation applied to the 
input image, the skin region is produced according to specified intervals of color space components. Then 
morphological operators applied to reduce noises. Finally all small regions are searched and eliminated. 
The transformations in other spaces are similar. The performance and results of YCbCr skin detection 
methods are shown quiet promising.  
Finally all those jaundice skin were extracting by certain feature such as mean, standard deviation, skew 
ness, kurtosis, energy and entropy followed by normal infant baby. A comparison between jaundice and 
normal baby is shown in table 1 below. 
Table 1. Comparison between jaundice and normal baby feature Extraction 
Feature Extraction Jaundice Baby Normal Baby 
Mean 0.073 0.031 
Standard Deviation 0.225 0.146 
Skewness
Kurtosis
Energy 
Entropy 
12.619 
1069.695 
0.872 
0.333 
12.831 
414.238 
0.941 
0.177 
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Based on the table 1 given, Kurtosis gives the higher value from other feature. This feature can be use 
to classifier in order to distinguish between normal and not normal newborn. 
4. Conclusion 
With deeper analysis and adding an interpretation module and classifier, the decision about the pose 
feature extraction such as kurtosis can be made, so the robust image detection can be developed. When 
the background is similar to skin tone, by adding the morphological information, the facial possibility of 
the detected part can be estimated. However there still room for improvement in order to define a good 
portion for jaundice detection method. We are currently working on improving the detection accuracy by 
a sequence of video images with different method, feature extraction and classifier. 
Acknowledgment  
This research conducted under Fundamental Research Grant Scheme (FRGS) which contributed by 
Ministry of Higher Education Malaysia.  
References 
[1] Madlon-Kay, Diane J. Recognition of the Presence and Severity of Newborn Jaundice by Parents, Nurses, Physicians, and 
Icterometer Pediatrics: pp 100-103, 1997.
[2]  "Neonatal Jaundice". Intensive Care Nursery House Staff Manual. UCSF Children's Hospital. 2004. 
[3] Wilcox AJ, Skjaerven R. “Birth weight and perinatal mortality: the effect of gestational age”, Am J Public Health Vol 82: 
378-382, 1992. 
[4] Hack M, Flannery DJ, Schluchter M, et al. “Outcomes in young adulthood for very-low-birth-weight infants”, N Engl J Med; 
346:149, 2002.
[5] Ehrenkranz RA, Younes N, Lemons JA, et al. “Longitudinal growth of hospitalized very low birth weight infants”, 
Pediatrics; 104:280,1999.
 [6] Lemons JA, Bauer CR, Oh W, et al. “Very low birth weight outcomes of the National Institute of Child health and human 
development neonatal research network, January 1995 through December 1996”. NICHD Neonatal Research Network Pediatrics; 
107:E1.2001 
[7] Blackwell MT, Eichenwald EC, McAlmon K, et al. “ Interneonatal intensive care unit variation in growth rates and feeding 
practices in healthy moderately premature infants”,  J Perinatol; 25:478, 2005. 
[8] M. Harville, G. Gordon, and J. Woodfill, “Foreground Segmentation using adaptive mixture models in color and depth”, In 
Proceedings of the IEEE workshop on Detection and Recognition of Events in Video, 2001.
[9] Gong, Shaogang, Stephen J. McKenna, Alexandra Psarrou. Dynamic Vision: “From Images to Face Recognition,” Imperial 
College Press, 2000. 
[10] Ilias Maglogiannis, “Face detection and recognition of natural human emotion using Markov random fields”, In Personal 
and Ubiquitous Computing. Springer London, 2007. 
